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Results: Research Question 1

Introduction
•

Decomposition plays an important ecological role in carbon and nutrient
cycling that supply food and energy resources to food webs.²

•

This study investigates the potential role that leaf decomposition of different
species may play in macroinvertebrate assemblages in upper Midwest
streams.

•

•

We hypothesized that the different decomposition rates experienced with
different leaf species would have an effect on invertebrate colonization due
to the expected variance in nutrient availability.²
Due to altered fire regimes and other influences, forests are experiencing
declines in fire-adapted, heliophytic species such as oaks and compositional
shifts toward shade-tolerant, mesophytic species such as maples.³ This
compositional shift in forest species, also known as Mesophication, may
have implications for macroinvertebrate communities.

•

In agreement with past research, Sugar Maple leaves decomposed
significantly faster than Bur Oak leaves¹

•

Contrary to our hypothesis, leaf type did not have an effect on
invertebrate communities observed in the leaf bags in terms of
abundance, Simpson’s diversity, Shannon’s diversity, or Family
Biotic Index.

•

Research Questions:
1. How does the difference between Heliophytic (Oak species) and Mesophytic
(Maples species) decomposition impact invertebrate leaf pack colonization?

Leaf decomposition rate varied significantly across the experiment
(ANOVA, F= 55.428, p= 0.000) (Fig. 2) and was strongly impacted
by leaf type (ANOVA, F=264.449, p=0.000) and by stream (ANOVA,
F=5.640, p=0.006). There was no stream by leaf type interaction
(ANOVA, F=.707, p=.498).

•

•

Results: Research Question 2
•

Leaf pack samples across streams were more similar to each other
than dipnet samples from the same streams (MRPP, A= 0.3742, p=
0.0022).

•

Leaf pack samples and dipnet samples represent distinct in-stream
environments that favor specific groups (Fig. 5 and 6).
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Likewise, stream did not have an effect on macroinvertebrate
indices, except for richness (ANOVA, F=5.047, p=.010) (Fig. 3)

Figure 4: Oligochaeta, Chironomidae, Hirudinea, Turbellaria, and Physidae
dominated leaf pack samples in all streams. These taxa were mostly
predator and gatherers. Shredders, which are more directly involved in
the decomposition process, were rare in all streams.

Invertebrate assemblages within leaf packs of all streams were
dominated by predator (Chironomidae, Hirudinea) and gatherer
(Oligochaete, Turbellaria) taxa (Fig. 4)

Figure 5: The graph shows the top 5 invertebrate taxa from the MRRP test that are strong
indicators of leaf pack identity. The Y axis represents the percent of perfect indication. Larger
percentages mean the taxa are more characteristic to the colonization in leaf pack samples
than dipnet samples. 100% perfect indication means that taxa is unique to leaf pack samples
alone. These taxa are bottom-dweller, sediment-loving invertebrates which are
representative of benthic environments.

2. Do invertebrate communities in colonized leaf backs differ from those
assessed by dip netting?

Methods
Leaf pack assessment (Fall 2021)
• Sugar Maple (Acer saccharum) and Bur Oak (Quercus macrocarpa) leaves
were chosen to test the effect of their decomposition on invertebrates
due to their prevalence in the Midwest, research supporting their
expected difference in decomposition rates, and implications for
Mesophication.¹
• Dried leaves were placed into 60 mesh bags (30 of each leaf species) with
a starting dry mass of 5g ± 0.1.
• The packs were then deployed into three streams of similar discharge in
Davenport, IA for 22 days (Fig. 1)
• Mass loss was measured to quantify decomposition rates and
macroinvertebrates within each mesh bag were collected, preserved in
labelled jars, and identified to the family level in the lab.
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Figure 2: Leaf decomposition varied significantly by leaf type and by stream. Maple
leaves decomposed faster than Oak leaves. Error bars ± 1 standard error.

Figure 3: Stream had an effect on macroinvertebrate richness, but leaf type
within the streams did not. Pheasant was the least rich in invertebrate taxa.
Error bars ± 1 standard error.
Figure 6: The graph shows the top 5 invertebrate taxa that indicate and are characteristic to
colonization in dipnet samples. These taxa represent rock-dwelling, active invertebrates
which are representative of shallow and rocky stream habitats.
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Discussion

Dipnet assessment (Summer 2020, Summer 2021)
• The physical habitat was assessed to determine
habitat and substrate types at each site.
• 15 dipnet samples were collected across the
habitat types based on their abundance
• For each dipnet sample, invertebrates were
collected from light colored pans for a limit of 15
minutes.
• Macroinvertebrates were preserved in labelled
jars and identified to family level in the lab.

•

Overall, leaf type did not have a significant effect on
macroinvertebrate communities found colonizing the leaf packs
despite the leaf types significant difference in decomposition rates.

•

A possible explanation for this lack of effect is that the numerically
dominant predator and gatherer taxa may rely on leaf types for
habitat or protection from predators as opposed to being directly
involved in the decomposition process like shredders (which were
rare in all streams).

•

Leaf pack sampling was an effective sampling method for modeling a
benthic stream environment that attracted bottom-dweller,
sediment-loving invertebrates.

•

Further research might include allowing for a longer decomposition
time to look for the impact of later colonizing species or species that
may differ in preference once the difference between leaf types
becomes more pronounced later in decomposition.
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Image 1: Lab station for ID

Statistical analysis:
• Macroinvertebrate indices (Richness, abundance, Simpson’s diversity,
Shannon’s diversity, and Family Biotic Index) of the invertebrates were
calculated for each stream and sampling method.
• SPSS was used to determine interactions and effect of leaf type and
stream on invertebrate indices.
• PC-ORD was used to assess community similarity between leaf pack and
dipnet assessments
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Figure 1: Map of sampling locations in Davenport, Iowa
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Image 2: Pheasant Creek sampling area
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